SEB is cytotoxic and alters EC barrier function through protein tyrosine phosphorylation in vitro.
We studied whether Staphylococcal enterotoxin B (SEB) has direct effects on endothelial cells (EC) in the absence of effector cells or their products. Bovine or human pulmonary artery EC were grown to confluence on filters mounted in chemotaxis chambers. Barrier function was assessed by placing [14C]bovine serum albumin in the chamber and sampling the lower well for 14C activity. SEB exposures induced a significant (P < 0.001) dose- and time-dependent increase in albumin flux across both bovine and human EC monolayers. Albumin flux was temperature dependent, and cycloheximide pretreatment of the monolayers did not block the SEB-induced increase in permeability. Preincubation of SEB with trypsin or anti-SEB antibody significantly (P < 0.0001) reduced the effect, whereas pretreatment with polymyxin B did not. SEB at > or = 10 micrograms/ml significantly (P < 0.03) increased EC injury as measured by 51Cr release in a dose- and time-dependent manner. Herbimycin and genistein, inhibitors of protein tyrosine kinases, each protected against SEB-induced cytotoxicity, barrier dysfunction, and intercellular gap formation. We conclude that SEB perturbs endothelial barrier function and viability in the absence of effector cells or their mediators.